Sympathetic nerve activity related to local fatigue sensation during static contraction.
The relationship between autonomic nervous activity and psychophysical responses was studied during static exercise in humans. Muscle sympathetic nerve activity (MSNA) recorded by a direct method of microneurography and the intensity of fatigue sensation in working muscles [levels of fatigue sensation (LFS) scale 0-10] were analyzed in 11 male subjects during static handgrip (SHG). SHG was exerted at a tension of 25% of maximal voluntary contraction until the given tension could no longer be sustained. MSNA, represented as total activity (burst number x mean burst amplitude), and LFS increased in a time-dependent process till the end of the SHG. At the termination of the static exercise MSNA had increased an average of 480% of the resting value. In the simple exponential curve, Y = A expBX, where X was LFS and Y was MSNA. The constants A and B estimated from the total experiments were 84.5 and 0.161, respectively. The correlation between LFS and MSNA was statistically significant. There was a large difference in the value of constant B (0.089-0.278) among the subjects, and a relatively small difference in the value of constant A (37.5-133.8). The increases in both MSNA and LFS during SHG may be mainly related to the same afferent volley from working skeletal muscles. The results indicate that the response of the muscle sympathetic nerve to SHG relates to the psychological feelings of fatigue in the working muscles.